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(71) We. Unilever Limited, a com- 
pany registered under the laws of Great 
Britain, of Port Sunlight, Wirral. Cheshire, 
England, do hereby declare flie invention, 
5 for which we pray that a patent may be 
granted to us, and the method by which 
it is to be performed, to be particularly 
described in and by the followmg state- 
ment: — 

10 The invention relates to savoury flavours 
for foods. 

It has been found that flavourmg sub- 
stances capable of imparting to foodstuffs 
a savoury flavour particularly resembling 
15 that of cooked meats, may be obtained by 
reaction of a monosaccharide, hydrogen 
sulphide and one or more amino acids in 
the presence of water at an elevated tem- 
perature. 

20 The invention comprises a process for 
preparing a flavouring substance which 
comprises reacting together a monosacchar- 
ide or a polysaccharide capable of giving 
a monosaccharide under the reaction con- 

25 ditions, one or more amino acids and hy- 
drogen sulphide or a substance giving rise 
to hydrogen sulphide under the reaction 
conditions, in the presence of water at a 
temperature above 60° C until a flavouring 

30 substance is produced, the pH of the reac- 
tion mixture being not more than 7 at the 
end of the reaction. 

The monosaccharide in the process of this 
invention can be a pentose such as ribose,' 

35 arsbinose or xylose or a hexose such as 
glucose. Pentoses are generally preferred 
to hexoses smce pentoses give rise to 
savoury /meaty flavours under less vigorous 
conditions. If a hexose such as glucose is 

40 used in the absence of a pentose a longer 
reaction time is likely to be required to pre- 
pare a similar flavour. A mixture of mono- 
saccharides, for example a mixture con- 
taining pentoses and hexoses can be used. 

45 Di, tri or polysaccharides which yield the 
required monosaccharide under the condi- 
tions of the FRaction can also be used. 



The hydrogen sulphide can be m the 
form of hydrogen sulphide gas, passed 
flirough an appropriate mixture of amino 
acid and sugar, or conveniently the re- 
quired amount of hydrogen sulphide can 
be generated in situ from a suitable precursor 
which Uberates the appropriate amount of 
hydrogen sulphide under the conditions of 
reaction. Preferred examples of such pre- 
cursors are suitable inorganic sulphides, 
particularly alkali or alkaline earth metal 
and ammonium sulphides and their sul- 
phhydrates e.g. sodium sulphide, potassium 
sulphide, calcium sulphide and sodium sul- 
phhydrate. Suitable organic precursors of 
hydrogen sulphide may be used, such as 
thioamides, e.g. thioacetamiide, thioacids, 
e.g. thioglycolic acid, and salts and esters 
thereof, and certain mercaptoamides and 
mercaptoacids capable of releasing HoS e.g. 
2-mercaptoamides and 2-mercaptoacids and 
salts and esters thereof. 

Hie preparation of flavourmg substances 
from a mixture of monosaccharide and 
cysteine, optionally contammg other amino 
acids, is disclosed m British Specification 
No. 836,694. Cysteine has now been found 
to be a source of hydrogen sulphide under 
the reaction conditions leading to produc- 
tion of flavourmg substances from these 
mixtures and accordmgly the use of cysteine 
or sources of cysteine as the sole hydrogen 
sulphide source is no part of the present 
invention. In any case we have found that 
tiie preferred amounts of hydrogen sulphide 
are not given except at the highest levels of 
cysteine. 

One or more, preferably three or more, 
amino acids, are used, preferably selected 
from glycine, alanine, proline, hydroxypro- 
line, threonine, arginine, glutamic acid, 
aspartic acid, histidine, lysine, leucine, iso- 
leucine, serine, valme and taurme. Smaller 
amounts of tyrosine, tryptophan, cysteine, 
phenylalanine and methionine are not ob- 
jectionable but large amounts should be 
avoided, as they may give rise to undesir- 
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able bitter, floral or potato-like aromas. Di, 
tri or hi^er peptides, or protein, giving . 
rise to the requisite amino acids can also 
be used in the reaction. Protein hydroly- 
5 sates such as wheat gluten hydrolysate or 
casein hydrolysate are convenient sources- 
Glutamic acid and salts thereof, e.g. mono- 
sodium glutamate are other convement 
sources. x • 

10 The reaction can be carried out m tae 
presence of water or optionally in the pre- 
sence of water and fatty material The fatty 
material can be a fat e.g. lard or beef drip- 
ping, an oil, e.g. groundnut oil or a higher 
15 fatty acid, e.g. oleic acid 

Factors which affect the nature and 
quality of the flavour produced include the 
nature and relative amounts of monosac- 
charide, amino acid, and fatty material, the 
20 amount of hydrogen sulphide, the amount 
of water and the temperature and tune of 
reaction. , . w n 

As little as 5 parts by weight of mono- 
saccharide per 100 parts by weight of amino 
25 acid can give a satisfactory flavour. 
Amounts of monosaccharide up to 150 
parts by weight of hydrogen sulphide per 
amino acid can be used As greater amounts 
are used excessive sweetness of flavour is 
30 developed with some sugars. Generally it is 
preferred to use 10 to 50 parts by weight 
of monosaccharide per 100 parts by weight 
of amino acid. ^ „ 

It is necessary to control carefully the 
35 amount of hydrogen sulphide used to avoid 
overpowering the flavour of the product 
with sulphurous notes. As little as 0.25 
parts by weight of hydrogen sulphide per 
100 parts by weight of amino acid avail- 
40 able, in total, during die reaction can give 
rise to flavouring substances. Amounts of 
hydrogen sulphide up to 20 parts per 100 
parts of amino acid are acceptable out 
greater amounts give rise to sulphurous 
45 flavour notes. GeneraUy it is preferred to 
have available from 0.5 to 5 parts of hy- 
drogen sulphide per 100 parts of ammo 

acid. . X • 

The reaction mixture must contam at 

50 least a trace of water. When small amounts 
of water are used the reaction mixture may 
be in the form of a solution or in the form 
of a suspension or paste. Also, water bound 
as water of crystallisation, for example m 

55 sodium sulphide nonahydrate, can be 
sufficient. Conveniently the amount ot 
water is between 0.5 and 12.5 tunes by 
wei'^^ht of amino acid; greater or smaller 
amounts, however, give satisfactory flavours 

60 The pH at which the reaction is carried 
out is not critical. It must be compaUble 
with the controlled formation of hydrog^ 
sulphide for the reaction. The initial pH 
■- of the mixture can be alkaline, for example 

65 pH 7 to 10. During the reaction the pH 



faUs slowly. e.g. to pH 3 to 6. aUowmg for 
slow formation of hydrogen sulphide m the 
case of inorganic hydrogen sulphide 

sources. , . . 

The temperature of the reaction is not /u 
critical, but is preferably higher dian 80 C. 
Temperatures as high as 150°C may be 
used. The reactions are most conveniently 
carried out by heating the mixture under re- 
flux in which case the mixture is generally 75 
maintained at its boiling point for 15 
minutes to 6 hours, generally at least one 
hour. At lower temperatures for example 
70°C. a rather longer heating time may be 
necessary for example 24—30 hours. The 80 
process can also be carried out under re- 
duced pressure or under increased pres- 
sure when the temperature (at boiling) ^ylU 
be lower or higher respectively, and heatmg 
tunes will be adjusted accordingly. 85 

Stirring the mixed reactants during heat- 
ing is desirable in order to reduce the risk 
of local overheating and to disperse fatty 
ingredients when added. Conditions of re- 
action should for best results be such as to 90 
avoid substantial charring of the mixture. 

The reaction products can be used as 
such or, for example, they can be con- 
verted into powder by any suitable method 
of drymg. When spray- or freeze-drymg 95 
mixtures contaming fat it is desirable to 
disperse the fat with a suitable emulsifying 
agent and then mix it with an inert vehicle 
such as cornflour suitable for use in the 
spray drying or freeze drying processes. 100 

The reaction can also be carried out m 
the presence of the food product m which 
it is desired to incorporate a savoury or 
meat-like flavour by incorporatmg the react- 
ants and heating the product to effect reac- 105 
tion, for instance by autoclaving m a sealed 
can. When carrying out the reaction by add- 
ing the reactans to a food product it is some- 
times necessary to add a small amount of 
water, but generally such products wDl 110 
already contain suflScient water to enable the 
reaction to proceed. 

Flavouring substances accordmg to the 
invention may be incorporated mto a wide 
range of food products where a meat like 115 
or savoury flavour is desirable. They may 
be incorporated on their own as solutions 
or powders or in conjunction witii other 
flavouring agents or enhancers such as 
monosodium glutamate or nucleotides as 120 
convenient, in among other things, soups 
and dry soup mixes, casserole dishes, lun- 
cheon meats, sauces, gravies, steaws simu- 
lated meat products, meat spreads and dips, 
and pet foods. ^25 

The flavouring substances according to 
the invention may be used in virtually any 
concentrations. For example, they may be 
sold undiluted for use as a condunent, or 
when used as a condiment may be incor- 130 
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porated into food in very small amounts. 
As further examples, they may be used in 
about 50% by wight concentration as a 
meat-flavoured spread, or may be used in 

5 soups in concentrations as low as 0.1% or 
less. In particular less of the flavouring 
substance will be used when it is incor- 
porated into foodstuffs together with other 
flavours, e.g. monosodium glutamate and 

10 rlbotides. 

The following examples, in which percen- 
tages are by weight illustrate the invention. 

Example 1 
To a mixture of wheat gluten hydroly- 

15 sate of 40% solids, pH 5.8 (20% amino 
acids) (1.03 Kg) and D-xylose (88.5 g) was 
added sodium sulphide nonahydrate (34 g) 
die solution was heated under reflux for 3 
hours at a bath temperature of 130 — 140''C, 

20 After cooling to about 60'', cornflour 
(414 g) was added and the solution was 
freeze-dried to a brown powder, which had 
a savoury meaty flavour. 

Example 2 

25 Wheat gluten hydrolysate, Z)-xylose and 
sodium sulphide nonahydrate were reacted 
together in the same amounts and under 
the same conditions as in Example 1. The 
product was spray dried onto cornflour to 

30 give a savoury meaty product. 

Example 3 
A solution of monosodium glutamate 
(80 g) in water was adjusted to pH 5.7 
by the addition of hydrochloric acid. D- 

35 xylose (17.7 g) was added and the total 
volume was made up to 180 ml with water. 
Fmally, sodium sulphide nonahydrate 
(6.8 g) was added and the solution was 
heated for 3 hours under reflux at a bath 

40 temperature of 130— 140°C. After cooling 
to about eO^C cornflour (82.8 g) was added 
and the mixture was freeze-dried to give 
a brown powder having a desirable savoury 
flavour. 

45 Example 4 

To a mixture of wheat gjuten hydrolysate 
(as used in Example 1) (10 g, 8.4 ml) and 
D-xylose (0.59 g) was added sodium sul- 
phide nonahydrate (0.09 g) and the mixture 

50 was heated under reflux for 3 hours as in 
Example 1. After cooling the product was 
freeze-dried to a meat-flavoured brown 
powder without addition of cornflour. 

Example 5 

55 A solution of monosodium glutamate 
(8.0 g) in water was adjusted to pH 5.7 
with hydrochloric acid. i>-Ribose (1.77 g) 
was added and the volume was made up 
to 18 ml with water.' After addition of 

60 sodium sulphide nonahydrate (0.68 g), the 
mixture was heated under reflux for 3 



hours. The product was freeze-dried to a 
brown powder, which had a savoury meat 
flavour. 

Example 6 65 
To a mixture of wheat gluten hydroly- 
sate (10 g) and D-glucose (0.708 g) was 
added sodium sulphide nonahydrate 
(0.251 g) and the solution was heated under 
reflux for 5 hours (Badi 130~-140°C). After 70 
cooling the product was freeze-dried to a 
brown powder, which had a savoury meat 
flavour. 

Example 7 

To a mixture of wheat gluten hydroly- 75 
sate (50 g) D-xylose (2.145 g) and D-glu- 
cose (2.575 g) was added sodium sulphide 
nonahydrate (L652 g). The solution was 
heated under reflux for 3 hours. After 
cooling to about 60°C, cornflour (13.8 g) 80 
was added and the product was freeze- 
dried to a brown powder, which had a 
desirable meaty flavour. 

Example 8 

A solution of L-histidine (2.422 g) in 85 
water was adjusted to pH 5.7 with hydro- 
chloric acid and D-xylose (0.59 g) was 
added and the volume was made up to 
6 ml with water. Sodium sulphide nona- 
hydrate (0.2267 g) was added and the mix- 90 
ture was heated under reflux for 3 hours. 
The product was freeze-dried to yield a 
meat-flavoured brown powder. 

Example 9 

A solution of glutamic acid (0.680 g), gly- 95 
cine (0.835 g), alanme (0.646 g). leucine 
(0.0627 g), tyrosine (0.390 g) and histidine 
(0.0457 g) in water was neutralised to pH 
5.7 with hydrochloric acid. D-xylose (0.59 
g) was added and the volume made up to 100 
6 ml with water. After addition of^ sodium 
sulphide nonahydrate (0.2267 g), 3ie mix- 
ture was heated under reflux for 3 hours. 
The product was freeze-dried to a brown 
powder, which had a savoury meat flavour, 

105 

Example 10 
To a solution of spray dried casein hy- 
drolysate (3.66 g) and xylose (0,59 g) in 
water (10 ml) was added sodium sulphide 
nonahydrate (0.254 g) and the mixture was 110 
heated under reflux for 3 hours. After cool- 
ing, the product was freeze-dried to a 
brown powder, which had a good meaty 
flavour. 

Example 11 115 
To a solution of histidine (0.225 g), tyro- 
sine (0.1875 g), glutamic acid (4.25 g), 
alanine (0.310 g), leucine (0.310 g) and 
glycine (0.4125 g) in water (22.8 ml) was 
added D-glucose (1.14 g) and sodium sul- 120 
phide nonahydrate (1.620 ^) and the solu- 
tion was heated for 6 hours under reflux 
(bath temperature 130**C), After cooling. 
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cornflour (16.56 g) was added and the pro- 
duct was freeze-dried to yield a powder 
having a savoury, meaty flavour. 

Example 12 
5 A solutioa of monasodium glutamate 
(8.73 g) in water was neutralised to pH 5.7 
(HCI) and the volume made up to 5.32 wL 
After addition of Z)-arabinose (0.532 g) and 
calcium sulphide (0.483 g), the solution 
10 was heated for 24 hours at 70^C. After 
addition of cornflour (22.08 g) the product 
was freeze-dried to yield a product hav- 
ing a savoury meaty flavour. 

Example 13 

15 To a mixture of aspartic acid (1.14 g), 
glycine (0.57 g), tryptophan (0.095 g) and 
cysteme (0.095 g) in water (2.13 ml) and 
oleic acid (2.13 g) was added D-xylose 
(2.13 g) and sodium sulphide nonahydrate 

20 (0.067 g). The mixture was heated at 140''C 
for 10 mmutes with vigourous stirring. 
After cooling, the solution was diluted with 
water, 5,52 g cornflour was added and 
the product was freeze-dried to yield a meat- 

25 flavoured brown paste. 

Example 14 
To a mixture of monosodium glutamate 
(3.04 g) glycine (0.418 g), hydroxyprolme. 
(0.076 g), phenylalanine (0.114 g). taunne 

30 (0.076 g) and cystine (0.076 g) in water 
(21.3 ml) and lard (42.6 g) was added D- 
ribose (4.26 g) and the mixture was heated 
to 130°C to melt the fat. H^S (0.38 g) was 
slowly passed through the vigorously 

35 stirred solution and heating at 130'' was 
continued for 60 minutes. After coolmg and 
addition of cornflour (11.04 g) the product 
was freeze-dried to a brown paste havmg 
a savoury meaty flavour. 

40 Example 15 

To a mixture of casein hydrolysate 
(10.98 g) and Z)-glucose (0.399 g) in water 
(3.99 ml) and hydrogenated groundnut oil 
(3 99 g) was added sodium sulphide nona- 

45 hydrate (4.02 g). The resultant mixture was 
vigorously stirred and heated for 20 mm- 
utes at 140°C. To the cooled product was 
added cornflour (16.56 g) and freeze dry- 
ing yielded a meat-flavoured brown paste. 

50 Example 16 

A mixture of wheat gluten hydrolysate 
l- (40% solids, 10 g), D-ribose (0.38 g) and 
sodium sulphide nonahydrate (0.268 g) was 
placed in a Carius tube and sealed at ca 

55 — SO^'C. The sealed tube was heated at 
100°C for 3 hours when it was again cooled 
and opened. Cornflour (5,52 g) was added to 
the contents and the mixture was freeze- 
dried. The product was a savoury, meat- 

60 flavoured brown powder. 



Example 17 
To a mixture of histidine (0.185 g). tyro- 
sine (0.154 g), glutamic acid (3.485 g) and 
Z).ribose (1,52 g) in water (15.2 ml) wa^ 
added sodium sulphide nonahydrate (1.118 o:> 
g) and the mixture was heated under reflux 
(bath temperature 130X) for 3 hours. 
Cornflour (11.04 g) was added and the pro- 
duct freeze-dried to yield a meat-flavoured 
powder. 

Example 18 
A solution of histidine (0.278 g), tyro- 
sine (0.231 g) and glutamic acid (5.24 g) 
in water was adjusted to pH 4.0 with HCI, 
D-xyiose (0.57 g) and Z)-glucose (0.57 g) 75 
were added to this solution and the volume 
made up to 22.8 ml. Through this solution, 
heated under reflux in a 130°C bath, was 
passed slowly, in a stream of nitrogen, 
hydrogen sulphide (ca 0,28 g) gener- 80 
ated from wheat gluten hydrolysate 
(63 40 g) and sodium sulphide nonahydrate 
(1.69 g) also at 130** (bath). Heating was 
continued for 6 hours after, which cornflour 
(16.56 ^ was added and the product freeze- 85 
dried to yield a meat-flavoured powder. 

Example 19 
A mixture of histidine (0.0752 g), tyrosine 
(0.0626 g\ glutamic acid (1.416 g), glycine 
(0.1374 g). alanine (0.1063 g), leucine 90 
(0.1032 g) in water was adjusted to pH 6 
(NaOH). Glucose (0.76 and sodium 
sulphide nonahydrate (0.268 g) were added, 
the volume was made up to 7.6 ml with 
water and heated with stirring under reflux 95 
in a 130°C bath for 6 hours. After cooling, 
cornflour (5.52 g) was added and the pro- 
duct was freeze-dried to yield a meat- 
flavoured powder. 

Example 20 100 
A solution of histidine (0.1504 g), tyro- 
sine (0.1252 g). glutamic acid (2,8320 g). 
glycine (0.2748 g). alanine (0,2126 g) and 
leucine (0.2064 g) in water was adjusted 
to pH 9 (NaOH). D-Ribose (4.56 g) was 105 
added and after making up to 91.2 ml with 
water, the solution was heated under reflux 
(130°C), Hydrogen sulphide (ca 0.076 g), 
generated from wheat gluten hydrolysate 
(21.05 g) and sodium sulphide nonahydrate 110 
(0,564 g) also at 130°C, was slowly passed 
through the reaction mixture in a stream of 
nitrogen and heating was continued for 3 
hours. Cornflour (11.04 g) was added and 
the product was freeze-dried to yield a 115 
savoury, meat flavoured powder. 

Example 21 
A stirred solution of wheat gluten hydro- 
lysate (40% solids, 10 g), D-xylose (0.38 g) 
and sodium sulphide nonahydrate (0.268 g) 120 
in water (70 ml) was heated under reflux 
in a 130'C bath for 4 hours. Cornflour 
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(5.52 g) was added and the product freeze- 
dried to yield a brown powder having a 
good meaty flavour. 

Example 22 

5 A mixture of monosodium glutamate 
(5.33 g), 2)-xylose (1.18 g) and sodium sul- 
phide nonahydrate (0.453 g) in hydrogen- 
ated groundnut oil (12 g) was heated with 
stirring at 100°C for 3 hours. After cooi- 

10 ing a large excess of water was added fol- 
lowed by cornflour (5.52 g) and the pro- 
duct was freeze-dried to a meat-flavoured 
brown paste. 

Example 23 

15 A solution of wheat gluten hydrolysate 
(40% solids, 20 g), fructose (1.14 g) and 
sodium sulphide nonahydrate (0.1338 g) 
was heated with stirring at 90°C for 4 
hours. After cooling, cornflour (11.04 g) was 

20 added and the product was freeze-dried to 
yield a powder having a savoury meaty 
flavour. 

Example 24 
A solution of wheat gluten hydrolysate 
25 (40% solids. 10 g), maltose . (0.38 g) and 
sodium sulphide nonahydrate (0.268 g) was 
heated under reflux (bath temperature 
130'C) for 3 hours. Cornflour (5.52 g) was 
added after cooling and the product was 
30 freeze-dried to yield a powder having a 
savoury meaty flavour. 

Example 25 
. To a. solution of alanine (3,8 g) and iso- 
leucine (3.8 g) in water (10 ml) was added 

35 Z>-xylose (1.52 g) and sodium sulphide nona- 
hydrate (1.14 g). The resulting slurry was 
heated with stirring at a bath temperature 
of 1 30*^0 for 3 hours. The resulting pro- 
duct was diluted with water, cornflour 

40 (22.08 g) was added and the product 
was freeze dried to yield a meat-flavoured 
powder. 

Example 26 
A mixture of histidme (0.185 g), tyrosine 

45 (0.154 g). glutamic acid (3.485 g) and C- 
ribose (0.38 g) in water (15.2 ml) was heated 
to 130"C Hydrogen sulphide (0.076 g), 
produced from sodium sulphide nonahy- 
drate and wheat gluten hydrolysate at 

50 130°C, was slowly passed through this solu- 
tion in a stream of nitrogen and heating 
was continued for 3 hours. After cooling 
cornflour (11,04 g) was added and the pro- 
duct was freeze-dried to yield a savoury 

55 powder. 

Example 27 
A solution of monosodium glutamate 
(8.73 g) and D-xylose (0.532 g) m water 
(10.64 ml) was heated under reflux in a 
60 130°C bath and hydrogen sulphide (0.038 
g), prepared from a mixture of sodium 
sulphide nonahydrate and wheat gluten hy- 
drolysate also at 130''C, was slowly passdi 



through the solution in a stream of nitro- 
gen. Heating was continued for 3 hours 65 
when cornflour (22.08 g) was added and 
the product was freeze-dried, yielding a 
meat-flavoured powder. 

Example 28 
A stirred solution of wheat gluten hydro- 70 
lysate (40% solids, 10 g). D-ribose (0.38 g) 
and thioacetamide (0.0838 g) was heated 
under reflux (130° bath) for 3 hours. After 
the addition cornflour (5.52 g) the product 
was freeze-dried. yielding a meat flavoured 75 
powder. 

Example 29 
100 Parts of the flavour booster prepared 
in Example 2 were mixed with 50 parts of 
monosodium glutamate and 2 parts of a 80 
50—50 (by weight) mixture of disodium 
mosinate and disodium guanylate were 
added. A flavour booster having an excellent 
savoury and meaty flavour was obtained. 

Example 30 85 
To 17.3 ml of wheat gluten hydrolysate 
(40% solids) were added 1.77 g of D-xylose 
and 0.74 g of thioglycollic acid. This mix- 
ture was heated in a bath at a temperature 
of 140°C for 3 hours. 5.52 g of cornflour 90 
were added and the product was freeze- 
dried to yield a savoury powder. 

Example 31 
A solution ;of monosodium glutamate 
(8.7 g adjusted to pH 5.7) D-xylose (2.36 g) 95 
and thioglycollic acid (0.985 g) made up 
to a total volume of 24 ml with water were 
heated at 140X for 3 hours. 11 g of corn- 
flour were added and the product was 
freeze-dried yielding a savoury powder, 100 

Example 32 
To a powdered dried kidney soup com- 
prising flour, potato starch, sugar, fat, salt, 
iadney, beef, mushroom, a nucleotide mix- 
ture, caramel and spices was added 3,1% 105 
by weight of the spray dried flavouring 
agent prepared in Example 2. The product 
had an enhanced meaty flavour when com- 
pared with a similar kidney soup to which 
the flavourmg agent according to the in- 110 
vention had not been added. 

Example 33 
To the ingredients of a casserole contain- 
mg ring noodles, dried beef, dried potatoes, 
edible starch, dried onions, sugar, hydro- 115 
lysed protein, edible fat, beef dripping, salt, 
dried green peppers, monosodium gluta- 
mate,- and spices (total weight 130 g) m 
500 ml water was added wheat gluten hy- 
drolysate (40% solids, 2.98 g), D-xvlose 120 
0.254 g and sodium sulphide nonahydrate 
(0.237 g) and the casserole was covered 
and heated at 150**C for 2 hours when tlie 
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product was assessed for flavour. In a com- 
parative test, a small taste panel preferred 
the product to a similar casserole to which 
the hydrolysate, xylose and sodium sulphide 
5 had not been added. 

As stated above, the use of cysteine or 
sources of cysteine as the sole hydrogen 
sulphide source forms no part of this in- 
vention. 

10 Subject to the foregoing disclaimer, 
WHAT WE CLAIM IS:— 

L A process for preparing a flavourmg 
substance which comprises reacting to- 
gether a monosaccharide or a polysaccbar- 

15 ide capable of yieldmg a monosaccharide 
under the reaction conditions, one or more 
amino acids and hydrogen sulphide or a 
substance giving rise to hydrogen sulphide 
under tiie reaction conditions, in the pre- 

20 sence of water at a temperature above 
dO^'C until a flavouring substance is pro- 
duced, the pH of the reaction mixture being 
not more than 7 at the end of the reaction. 

2. A process according to Qaim 1, iu 
25 which at least 0.25 parts by weight of hy- 
drogen sulphide per 100 parts of amino 
acid are available in total during the reac- 
tion. 

3. A process according to Claim 2, m 
30 which the amount of hydrogen sulphide 

available is not more than 20 parts by 
weight per 100 parts of amino acid. 

4. A process according to Claim 3, in 
which the amount of hydrogen sulphide 

35 available is 0.5 to 5 parts by weight per 
100 parts by weight of amino acid. 

5. A process according to any preced- 
ing claim, in which hydrogen sulphide gas 
is passed into the reaction mixture. 

40 6. A process according to any of Claims 
1 to 4, in. which the source of hydrogen 
sulphide is an inorganic sulphide. 

7. A process according to Claim 6, in 
which the source of hydrogen sulphide is 

45 sodium sulphide. 

8. A process according to Qaim 6, in 
which the source of hydrogen sulphide is 
calcium sulphide. 

9. A process according to any one of 
50 Claims 1 to 4, in which the source of hy- 
drogen sulphide is an organic sulphur com- 
pound capable of giving rise to hydrogen 
sulphide under the reaction conditions. 

10. A process according to Qaim 9, 
55 in which the hydrogen sulphide source is 

a thioamide or a thioacid or a salt or 
ester thereof. 

11. A process according to Qaim 10, 
in which the hydrogen sulphide source is 

60 thioacetamide. . 

12. A process accordmg to Qaim 10, 
in which flie hydrogen sulphide source is 



thioglycolic acid or a salt or ester thereof . 

13. A process accordmg to Claim 9, in 
which the hydrogen sulphide source is a 65 
2-mercaptoamide or a 2-mercaptoacid or a 
salt or ester thereof. 

14. A process according to any preced- 
ing claim, m which 3 or more amino acids 
are present' 

15. A process according to any preced- 
ing claim, in which a protein hydrolysate is 
used as the amino acid component, 

16. A process according to any one of 
Claims 1 to 13, in which the ammo acid 75 
is glutamic acid or a salt thereof. 

17. A process according to Claim 15, in 
which the amino acid is monosodium glu- 
tamate. 

18. A process according to any preced- 80 
ing claim, in which the amount of water 

is at least 0.5 parts by weight per part of 
amino acid present. 

19. A process according to Claim 18, in 
which the amount of water is between 0.5, 85 
and 12.5 parts by weight per part of amino 
acid. 

20. A process accordmg to any preced- 
ing claim, in which the ratio of monosac- 
charide to amino acid is between 5 and 90 
150 parts by weight of monosaccharide per 
100 parts of amino acid. 

21. A process according to Claun 20, 
m which 10 to 50 parts by weight of mono- 
saccharide -are present per 100 parts of 95 
amino acid. * 

22. A process according to any preced- 
ing claim, in which the monosaccharide is 
ribose. 

23. A process accordmg to any one or luu 
Claims 1 to 21, in which the monosac- 
charide is xylose. 

24. A process according to any one of 
Claims \ to 21, in which the monosac- 
charide is glucose. 105 

25. A process accordmg to any one of 
Claims 1 to 21, in which a mixture of mono- 
saccharides is used. 

26. A process according to any preced- 
ing claun, in which the reaction is canied 110 
out at a pH of between 3 and 6. 

27. A process according to Qaun 1, in 
which the temperature is higher than 80*' C 

28. A process according to any one of 
Claims 1 to 27, in which heating is carried 115 
for from 15 to minutes to 6 hours under 
reflux. 

29. A process according to any preced- 
ing claim in which a fatty material is pre- 
sent during the reaction. 120 

30. A process according to any preced- 
ing claim, in which the flavouring sub- 
stance is produced in situ in a food product 
by mcorporating the reactants in a food 
product and heating. . 125 

31. A process for preparmg a flavourmg 



7 



1.285,568 



7 



substance substantially as described in any flavouring substance according to Claim 32. 
one of the Examples. 

32, A flavouring substance made by the UNILEVER LIMITED, 

process of any preceding claim. Per : D. D. E. Newman, 

5 , 33. A food product containing a Chartered Patent Agent. 
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